Despite a high content of saturated fat, evidence from observational studies indicates that the consumption of dairy products may have a neutral effect or may be inversely associated with the risk of CVD. We aimed to examine whether milk minerals modify the effect of saturated fat on serum lipid profile. We present data from two studies. Study I had a randomised, blinded, parallel design (n 24 pigs) with a 10 d adaptation period during which a high-fat diet was fed to the pigs and a 14 d intervention period during which the same diet either enriched with milk minerals (MM group) or placebo (control group) was fed to the pigs. Study II had a randomised cross-over design (n 9 men) where the subjects were fed either a high-fat diet enriched with milk minerals (MM period) or a regular diet (control period). In both the studies, blood variables were measured before and after the intervention and faecal and urine samples were collected at the end of the dietary periods. The increase in plasma total cholesterol and LDL-cholesterol concentrations but not in HDL-cholesterol concentration was markedly lowered by milk minerals in both the studies. In the animal study, baseline adjusted total cholesterol and LDL-cholesterol concentrations in the MM group were 11 % (P¼0·004) and 13 % (P¼ 0·03) lower compared with those in the control group after the intervention. Similarly in the human study, baseline adjusted total cholesterol and LDL-cholesterol concentrations were 6 % (P¼0·002) and 9 % (P¼ 0·03) lower after the MM period compared with those in the control period. HDL-cholesterol concentration was not lowered by milk minerals. These short-term studies indicate that the addition of milk minerals to a high-fat diet to some extent attenuates the increase in total cholesterol and LDL-cholesterol concentrations, without affecting HDL-cholesterol concentration.
Elevated LDL-cholesterol concentration is a major contributor to the development of CVD. On the contrary, high HDLcholesterol concentration has been shown to be associated with a decreased risk of CVD (1) . The relationship between LDL-cholesterol and CVD risk is continuous over a broad range of LDL-cholesterol concentrations; thus, the higher the LDL-cholesterol concentration, the greater the CVD risk (2) . A reduction in LDL-cholesterol concentration by 1·0 mmol/l has been estimated to reduce all-cause mortality by 10 % and deaths due to CVD by 20 % with no significant effect on death due to cancer or other non-vascular causes (2) .
SFA, especially palmitic acid, are dietary components that are considered to be most responsible for increases in serum cholesterol concentrations, and as dairy products have a high content of SFA and cholesterol, it is a general perception that the intake of fatty dairy products is associated with an increased risk of CVD (3) . However, evidence from observational studies indicates that the consumption of milk or dairy products may have a neutral effect or may be inversely associated with the risk of developing CVD (4, 5) . One of the components of dairy products shown to be associated with this reduced risk is Ca. Dietary Ca intake has been observed to be inversely associated with total cholesterol and LDL-cholesterol concentrations (6) . In addition, studies have indicated that dairy products with a high content of Ca, especially cheese, may not affect lipid profile adversely, as would otherwise be predicted from their fat content and composition (reviewed in Pfeuffer & Schrezenmeir (7) , Tholstrup (8) and Nestel (9) ). However, the results from intervention studies examining the effect of Ca (dairy or supplementary) on lipid profile are inconsistent (10 -18) . In a short-term study, we have recently shown that the Ca content of dairy products may influence the effect of dairy fat on lipid profile by partly counteracting the raising effect of saturated fat on total cholesterol and LDL-cholesterol concentrations, without reducing HDL-cholesterol concentrations (19) . The study had a randomised cross-over design where subjects were given four diets with high or low content of dairy Ca and high or low content of dairy fat. A limitation of the study was diet composition. Although efforts were made to prepare diets similar in composition, differences in compositions arose due to the wide range of nutrients present in milk, thus possibly confounding the outcome. To examine this further, we carried out a substudy including an extra dietary period where the subjects were given the high-fat diet enriched with a milk mineral concentrate. Herein, the results of the present study are reported along with data from an animal study.
Experimental work
Study I -animal study Study I had a randomised, blinded, parallel design with two intervention groups (milk mineral and control). The experimental period consisted of an adaptation period of 10 d during which the pigs were fed a high-fat diet followed by a 14 d intervention period during which the pigs were fed the high-fat diet enriched with milk minerals (MM group) or placebo (control group). Fasting blood samples were drawn before and after the intervention; body weight was measured at baseline and after the intervention period, and faecal and urine samples were collected during the last 48 h of the intervention period. The study complied with the Danish Ministry of Justice Law no. 1306 (23 November 2007) concerning experiments with animals and care of experimental animals and was under the supervision of the Danish Animal Experiments Inspectorate.
Animals. A total of twenty-four cross-bred barrows (initial weight 50 -60 kg and age approximately 3 months, obtained from the Danish Institute of Agricultural Science swine herd, Foulum, Denmark) were divided into two weight-matched groups with twelve pigs in each group. The pigs were housed individually in pens. The study was carried out at the Department of Animal Science, Research Centre Foulum, Aarhus University, Tjele, Denmark.
Diet. The experimental period consisted of an adaptation period of 10 d during which the pigs were fed a high-fat diet followed by a 14 d intervention period during which the pigs were fed the high-fat diet enriched with a milk mineral concentrate (Capolac w MM0525; Arla Foods Ingredients Group P/S) or placebo (potato starch). Capolac w is a natural milk mineral concentrate used for Ca fortification of beverages, etc. It contains minimum 24 % Ca and 11 % phosphate. The supplement was added to the diet before feeding it to the pigs. Before the experiment, the pigs were fed a standard diet with a fat content of 11 E% (3 E% SFA). The pigs had free access to water. They were fed 1·44 kg diet/d corresponding to 90 % of their habitual intake to ensure that they ate all the diet (20) . The control diet had a Ca content corresponding to approximately 50 % of the Ca recommendation for pigs (20) . The diet was given as two meals of equal amounts at 07.30 and 16.00 hours. The nutrient composition of the intervention diets is given in Table 1 (the diet fed during the adaptation period was similar to the control diet).
Study II -human study
Study II was a substudy of a previously reported study examining the effect of high and low Ca intake from dairy products (19) . The study had a randomised (by draw), crossover design. The substudy included two intervention periods of 10 d with controlled intake of a high-fat diet. During the milk mineral period (MM period), the diet was enriched with a milk mineral concentrate as described below. Between the dietary periods, there was a washout period of at least 1 week during which the subjects consumed their habitual diets. The study was blinded to the subjects and the staff collecting, handling and analysing the blood, faecal and urine samples, but not to the staff preparing the diet. Data collected during the MM period reported herein have not been published previously.
Fasting blood samples (venous) were drawn in the morning of the first day of each dietary period and in the morning after the last day of each dietary period. Body weight was measured at baseline and before and after each dietary period. The subjects fasted on all the occasions. Body weight was measured in kg with one decimal using a Lindeltronic 8000 scale. Height was measured at baseline to the nearest centimetre using a Seca stadiometer.
All the faeces excreted were collected in preweighed containers during the last 5 d of each dietary period. In addition, the subjects completed a questionnaire on daily defecation frequency and stool consistency throughout each dietary period. The faecal samples were weighed and frozen at 2208C. Transit time was measured using non-absorbable, radio-opaque markers (Medifact). From the 4th to the 8th day of each dietary period, the subjects consumed a capsule containing twenty markers with breakfast. Different shaped markers were used each day. Transit time was measured as described elsewhere (21) . Retrieval of the markers consumed on days 5 -7 was also used as a measurement for complete faeces collection. If the retrieval was above 70 %, the collection was assumed to be complete.
During the last 24 h of each dietary period, the subjects collected all the urine excreted. The urine volume was measured and samples were stored at 2208C until further analyses.
Subjects. A total of fifteen male subjects were recruited by advertising in newspapers, on the Internet and at universities and student halls of residence in Copenhagen. The subjects were healthy, with a mean age of 32·8 (SEM 1·2) years and mean BMI of 28·1 (SEM 0·6) kg/m 2 . The exclusion criteria were smoking, lactose intolerance, infections or metabolic diseases, and use of dietary supplements. The study was carried out at the Department of Nutrition, Exercise and Sports (NEXS), Faculty of Sciences, University of Copenhagen, Frederiksberg, Denmark. The study was conducted according to the guidelines laid down in the Declaration of Helsinki, and Diet. The nutrient composition of the two diets is given in Table 2 . The computer database of foods of the National Food Agency of Denmark (Dankost 3000; National Food Agency of Denmark) was used to calculate the content of micro-and macronutrients, except when otherwise stated. The diets consisted of three different breakfast, lunch and dinner dishes and three different snacks, which were served on alternate days. The diets were prepared at the department according to each subject's individual energy requirement and adjusted to the nearest 1 MJ. The energy requirement of each subject was calculated as BMR £ physical activity level. The BMR was estimated using the following equation (22) :
Body composition was measured at baseline by bioelectrical impedance method, and fat-free mass (FFM) and fat mass (FM) were calculated (Animeter; Unitech). The basic physical activity level value of the subjects was set to 1·6 -2·0, estimated on the basis of their main occupation (23) . If the subjects reported participating in sports in their spare time, their physical activity level value was increased according to the type of physical activity and the average hours spent weekly on the activity (24) . The mean energy requirement of the subjects who completed the study was 14 MJ/d.
The subjects were given a protein drink with every main meal (to simulate milk). The protein drink given with the three main meals contained 45 E% protein (Lacprodan w DI-9224 and Miprodan w 30; Arla Foods Ingredients Group P/S) and 55 E% carbohydrate (Lactose Variolac w 992; Arla Foods Ingredients Group P/S). In addition, they were given a chocolate drink containing the protein drink, cream and chocolate power to consume with the snack. Similar to the rest of the diet, the amount of protein/chocolate drink was adjusted according to the energy requirement of the subjects. During the MM period, all the drinks were enriched with Capolac w MM0525 (Arla Foods Ingredients Group P/S). The total nutrient composition of the diets including that of the drinks is given in Table 2 . On weekdays, the subjects consumed breakfast at the department, whereas lunch, snacks and dinner were given to them to be eaten at home. All the meals for the weekends were supplied to the subjects to be consumed at home. The subjects were instructed to strictly adhere to the diet plan and not to mix the different meals and to report any deviation from the diet plan. In addition to the meals, the subjects were given water with a low content of Ca (12 mg/l), which they were allowed to drink ad libitum. They were allowed to make tea and coffee with this water. The subjects were instructed to register their intake, and no significant differences in water intake between the dietary periods were found (data not shown).
Laboratory analyses
Collection of blood samples. Blood samples for plasma analyses were collected in tubes containing EDTA and placed on ice immediately. Blood samples for serum analyses were collected in serum tubes and kept at room temperature for 30 min to coagulate. All the samples were centrifuged at 2800 g for 15 min at 48C and stored at 2208C until later analysis (samples for LDL analysis were stored at 2808C).
Measurement of serum concentrations of total cholesterol, HDL-cholesterol, NEFA and TAG. Total cholesterol concentration was measured by an enzymatic photometric test (CHOD-PAP) using a Pentra 400 analyser (HORIBA ABX). The CV intra and CV inter were 0·9 and 1·6 %, respectively. HDLcholesterol concentration was measured by an enzymatic colorimetric test using a Pentra 400 analyser. The CV intra and CV inter were 1·2 and 4·0 %, respectively. LDL-cholesterol concentration was measured by an enzymatic colorimetric test using a Pentra 400 analyser. The CV intra and CV inter were 1·3 and 2·7 %, respectively. NEFA concentration was determined by an enzymatic colorimetric method using a Pentra 400 analyser. The CV intra and CV inter were 1·7 and 5·1 %, respectively. TAG concentration was measured by an enzymatic photometric test using a Pentra 400 analyser. The CV intra and CV inter were 2·6 and 3·2 %, respectively. Insulin concentration was determined by a chemiluminescence immunometric assay using an Immulite 1000 analyser (DPC; Diagnostic Products Corporation). The CV intra and CV inter were 2·7 and 7·4 %, respectively.
Measurement of plasma concentration of glucose. Glucose concentration was measured by an enzymatic endpoint method (hexokinase) using a Pentra 400 analyser. The CV intra and CV inter were 0·7 and 2·5 %, respectively.
Analysis of faecal samples. Before analysis, the faecal samples were freeze-dried and homogenised, and samples collected during the same dietary period were pooled. Faecal energy was determined using a bomb calorimeter (Ika-calorimeter system C4000; Heitersheim). Before the measurement of total fat content, the samples were hydrolysed with 3 M-HCl. In study I, total fat content was measured using a Soxhlet method (ANKOM Technology) with modifications. In study II, total fat content was measured by acidic Bligh and Dyer extraction (25) . Bile acids in the faecal samples (only in study II) were quantified by reversed-phase HPLC with pulsed amperometric detection as described previously (26, 27) . The freeze-dried samples (1 g) were diluted 50-fold in a mixture containing 20 % acetonitrile, 10 % NaOH and 70 % water. Ursodeoxycholate (Sigma) was added to the mixture as an internal standard at a final concentration of 40 mmol/l. The mixture was mixed using a Shaker VXR vibrax (IKA-Werke) at 1500 rpm for 30 s and subsequently centrifuged at 5000 g for 10 min. The supernatant was passed through a nylon syringe filter membrane (Cameo 17N-227DDR02T17NB) before injection onto the HPLC column. Fat and bile acid concentrations were measured only in study II. Ca concentration was measured by atomic absorption spectrophotometry using a PYE UNICAM SP9 atomic absorption spectrophotometer (Philips Electron Optics). Before analysis, the samples were subjected to dry ashing at 5258C for 6 h, and the ashes were dissolved in acid (6·5 % HNO 3 ). The solution was diluted with a lanthanum chloride solution before measuring Ca concentration.
Analysis of urine samples. Urinary Ca concentration was measured using atomic absorption on a SpectrAA-200 instrument (Varian). The CV intra and CV inter were 2·1 and 2·9 %, respectively.
Statistical analyses
Data are expressed as means with their standard errors unless otherwise stated.
For study II (human study), a power calculation was performed for the main study (19) . The calculation, which was based on studies previously carried out at our department, showed that a study group of twelve subjects would give us sufficient power (85 %) to detect a difference in faecal fat excretion of at least 4 g/d. By calculating with a dropout rate of 20 %, we included fifteen subjects in the study.
ANCOVA were used to examine the effect of milk minerals on blood variables. ANCOVA were carried out in PROC MIXED. Values obtained before the dietary period were included as a covariate in all the analyses. As study II (human study) had a cross-over design, subjects were included as a random effect. Least-squares means were used to estimate the adjusted means. Differences from baseline to the period after intervention within the group/period were examined using a paired t test. Differences in faecal and urinary variables were analysed by t test in study I (animal study) and by one-way ANOVA with subjects included as a random effect in study II (human study). Correlation between two parameters was examined by linear regression. Adjusted R 2 was used to assess how well the linear regression model predicted the dependent variable. Model control for all the analyses was performed, and data were transformed and outliers excluded before analyses, if necessary. All the statistical analyses were carried out using the Statistical Analysis Package, SAS q version 9.1 (SAS Institute). The level of significance was set at P,0·05.
Results

Study I -animal study
None of the pigs exhibited any side effects during the study. There was no significant difference in body weight at baseline (MM group 54·5 (SEM 0·8) kg v. control group 54·3 (SEM 0·9) kg; P¼0·9223) or after the intervention period (MM group 73·0 (SEM 0·6) kg v. control group 73·4 (SEM 0·6) kg; P¼0·5621 adjusted for baseline body weight).
Blood parameters. An outlier was identified in the control group. During the intervention period, in which this pig was given the same diet fed during the adaptation period, an unexplainable large decrease in total cholesterol concentration was observed. Model control, which was performed before the statistical analyses, revealed this value to be a significant outlier. A similar decrease was observed in LDL-cholesterol and HDL-cholesterol concentrations, and values of all the blood parameters of this pig were excluded from the data analyses.
Total cholesterol, LDL-cholesterol, and HDL-cholesterol concentrations and HDL-cholesterol:LDL-cholesterol and total cholesterol:HDL-cholesterol of the two groups before and after the intervention are given in Table 3 . In the control group, there was a significant increase in both total cholesterol (0·44 (SEM 0·11) mmol/l; P¼ 0·003) and LDL-cholesterol (0·31 (SEM 0·09) mmol/l; P¼0·006) concentrations from baseline to the period after intervention. However, when milk minerals were added to the diet, the increase in both total cholesterol (0·12 (SEM 0·09) mmol/l; P¼0·22) and LDL-cholesterol (0·05 (SEM 0·06) mmol/l; P¼0·39) concentrations was markedly lower and no longer significant.
ANCOVA indicated a significant effect of the intervention on total cholesterol (P¼0·004) and LDL-cholesterol (P¼ 0·03) concentrations, when adjusting for baseline concentration. Baseline adjusted total cholesterol concentration in the MM group was 11 % lower after the intervention compared with that in the control group (adjusted mean: MM group 3·02 mmol/l v. control group 3·38 mmol/l; P¼0·004). Similarly, baseline adjusted LDL-cholesterol concentration in the MM group was 13 % lower after the intervention compared with that in the control group (adjusted mean: MM group 1·54 mmol/l v. control group 1·78 mmol/l; P¼ 0·03). There was no significant difference in HDL-cholesterol concentration, total cholesterol:HDL-cholesterol or HDLcholesterol:LDL-cholesterol.
Faecal and urinary excretion. Faecal fat, energy and Ca excretion values as well as urinary Ca excretion value are given in Table 4 . As expected, Ca excretion was significantly higher in the MM group than in the control group. In addition, faecal fat excretion in the MM group was 31 % higher compared with that in the control group (P¼0·04). There was a significant correlation between faecal fat and Ca excretion (P, 0·0001):
Faecal Ca excretion explained 65 % of faecal fat excretion (R 2 0·6488; P, 0·0001). Although faecal energy excretion was somewhat higher in the MM group than in the control group, there was no significant difference between the two groups (P¼0·4844).
Study II -human study
Of the fifteen subjects, nine completed the study. Reasons for not completing the study were moving home (one subject) and problems with compliance to the protocol (five subjects). Only data collected from the subjects completing the study were included in the data analyses. The habitual Ca intake of the subjects was 1223 (SEM 96) mg/d. Blood parameters. Total cholesterol, LDL-cholesterol, HDLcholesterol, and TAG concentrations and HDL-cholesterol: LDL-cholesterol and total cholesterol:HDL-cholesterol before and after each dietary period are given in Table 5 .
In agreement with data obtained in study I, the increase in total cholesterol and LDL-cholesterol concentrations was partly counteracted by the addition of milk minerals to the diet. In the control period, there was a significant increase in both total cholesterol (0·59 (SEM 0·10) mmol/l; P¼0·0004) and LDL-cholesterol (0·69 (SEM 0·11) mmol/l; P¼0·0003) concentrations due to the high-fat diet. However, when milk minerals were added to the diet, the increase in both total cholesterol (0·28 (SEM 0·12) mmol/l; P¼0·05) and LDLcholesterol (0·41 (SEM 0·12) mmol/l; P¼0·01) concentrations was markedly lower.
ANCOVA indicated a significant effect of the intervention on total cholesterol (P¼ 0·002) and LDL-cholesterol (P¼ 0·03) concentrations, when adjusting for baseline concentration. Total cholesterol concentration was 6 % lower after the MM period compared with that in the control period (adjusted mean: MM period 5·26 mmol/l v. control period 5·62 mmol/l; P¼0·002). Similarly, baseline adjusted LDL-cholesterol concentration was 9 % lower after the MM period compared with that in the control period (adjusted mean: MM period 3·34 mmol/l v. control period 3·66 mmol/l; P¼ 0·03). There was no significant difference in HDL-cholesterol concentration, total cholesterol:HDL-cholesterol or HDLcholesterol:LDL-cholesterol. Faecal and urinary excretion. Faeces collection in one subject during the control period was judged incomplete due to a low recovery of transit markers (,70 %), and data of this subject were therefore excluded.
Faecal fat, total bile acid, energy and Ca excretion values and urinary Ca excretion value are given in Table 6 . Faecal energy (P,0·0001) and total Ca (P, 0·0001) excretion was significantly higher during the MM period than during the control period. In addition, faecal fat excretion was 39 % higher during the MM period compared with that during the control period (P¼0·0004). Similar to that observed in study I, there was a significant correlation between faecal fat and Ca excretion (P¼ 0·002): Log 10 ðfaecal fat ðgÞÞ ¼ 0·7624 þ 0·0001 £ faecal Ca ðmgÞ:
Faecal Ca excretion explained 43 % of faecal fat excretion (R 2 0·4345; P¼0·002). There was a trend for higher faecal energy excretion during the MM period than during the control period (P¼ 0·06). There was no significant difference in total bile acid excretion between the two periods, but excretion of glycine-conjugated bile acids was significantly higher during the MM period than during the control period (P¼0·02).
Discussion
The present study examined the short-term effects of milk minerals on blood lipid profile and faecal fat and energy excretion. The major finding is that milk minerals partly attenuate the increase in total cholesterol and LDL-cholesterol concentrations caused by the high intake of saturated fat, without affecting the increase in HDL-cholesterol concentration. The underlying mechanism is probably, at least in part, increased faecal excretion of fatty acids and possibly also of other hydrophobic components including bile acids and cholesterol. However, an unidentified mechanism seems to be involved as well. Elevated LDL-cholesterol concentration is a major contributor to the development of CVD, and it is well accepted that SFA increase LDL-cholesterol concentration (1, 28) . However, data on the effect of dairy products, which have a high content of SFA, are conflicting (7 -9) . Recently, the association between milk/dairy product consumption and the risk of CVD and total mortality has been addressed in two meta-analyses, and both have shown a neutral or small beneficial effect of milk/dairy product consumption (4, 5) . Elwood et al. (4) found it reasonable to conclude that there is no evidence that dairy foods as a total group are associated with harm to health, in terms of death, heart disease, stroke or diabetes, but that they are probably beneficial in relation to these disease outcomes. We have recently shown that the intake of dairy Ca, mainly as milk, may partly counteract the raising effect of saturated fat on total and LDL-cholesterol concentrations, without reducing HDL-cholesterol concentration (19) . The primary aim of the present study was to examine whether similar effects could be observed with milk mineral concentrates. In both the studies reported herein, the milk mineral concentrate was found to partly counteract the increase in LDL-cholesterol concentration caused by the high-fat diet. Similar effects were found on total cholesterol concentration, whereas no effect was observed on HDL-cholesterol concentration. Ca, which is the dominating mineral among the milk minerals, has previously been found to have a cholesterol-reducing effect per se (12, 13) . Shahkhalili et al. (13) showed, in a crossover study, that supplementation of chocolate with 0·9 W% Ca (as calcium carbonate), as part of a diet providing 39 E% fat, resulted in a significantly higher decrease in LDLcholesterol concentration compared with a similar diet with regular chocolate (0·43 (SEM 0·39) mmol/l v. 0·01 (SEM 0·25) mmol/l; P,0·02). In a randomised placebo-controlled study on Ca supplementation (1000 mg Ca as calcium citrate; n 223 healthy postmenopausal women), Reid et al. (15) found that 1-year supplementation led to a 7 % increase in HDLcholesterol concentration and a trend towards a decrease in LDL-cholesterol concentration (6 %; P¼ 0·09). The interference is most probably due to the formation of insoluble Ca-fatty acid soaps and/or the formation of hydrophobic aggregations with phosphorus and bile acids and with other hydrophobic components, including fatty acids (29 -32) . Some studies indicate that Ca mostly interferes with SFA (12 -13, 33) , but not all (34) . In both study I and study II, milk minerals were found to increase faecal fat excretion, and in study II, there was also an increased excretion of glycine-conjugated bile acids but not of taurine-conjugated bile acids, which is in agreement with previous findings (31) . However, the increased faecal fat excretion observed in the present study can only partly explain the cholesterol-decreasing effect of milk minerals observed in the present study. Therefore, it is most likely that another yet unidentified mechanism is involved. In addition to Ca, the milk mineral concentrate contained other minerals that may affect the blood lipid profile including phosphate and Mg. As has been described above, it has been suggested that phosphate is involved in the binding and precipitation of bile acids and other hydrophobic components, including fatty acids. The beneficial effects of calcium phosphate on total cholesterol and LDL-cholesterol have been reported by Ditscheid et al. (35) . Mg supplementation has been shown to have a beneficial effect on blood lipid profile in patients with type 2 diabetes, but mostly due to an increase in HDL-cholesterol concentration (36) . A reduction in LDL-cholesterol concentration has been shown to markedly lower the risk of CVD. Based on a metaanalysis including data obtained from approximately 170 000 subjects participating in a randomised trial with statins, the Cholesterol Treatment Trialists' Collaboration concluded in 2012 that a reduction in LDL-cholesterol concentration by 1·0 mmol/l can reduce the risk of major vascular events by 21 % (2) . The proportional reductions in major vascular events per 1·0 mmol/l LDL-cholesterol concentration reduction for subjects who had a low risk of developing major vascular events were found to be at least as large as those for the other participants. The effect was similar in subjects with LDL-cholesterol concentration ,3·5 mmol/l and in those with LDL concentration $ 3·5 mmol/l at baseline. HDL functions in the reversal of cholesterol transport, by mediating cholesterol efflux from peripheral tissues, hepatocytes and macrophages, and in contrast to LDL-cholesterol, HDLcholesterol has been shown to be inversely associated with CVD risk (1) . An increment of 1 mg/dl (0·026 mmol/l) HDL-cholesterol concentration has been shown to be associated with a 2 -3 % decrease in the risk of CVD (37) . The intake of SFA has been shown to increase HDL-cholesterol concentration as well (28) . Such an increase was also observed in the present study and this was not affected by the addition of milk minerals. In contrast to the beneficial effect of dairy products on CVD, Ca supplements (without co-administered vitamin D) have recently been shown to be associated with an increased risk of myocardial infarction (38, 39) . Li et al. (39) found that a moderately higher dietary or dairy Ca intake was associated with a lower myocardial infarction risk and that Ca supplement intake was associated with an increased myocardial infarction risk. Bolland et al. (38) suggested that the increased risk is due to an increase in serum Ca concentration caused by the supplements and that, as it has been shown that Ca from dairy products has a much smaller effect on serum Ca concentration than Ca supplements, this could explain why supplementary Ca but not dairy Ca increased the risk of myocardial infarction. We did not measure serum Ca concentrations in the present study, but recommend that future studies address this topic as well. Both study I and study II have some limitations. First, both studies were short-term studies, and we cannot exclude the possibility that an adaptation to a long-term high intake of milk minerals may occur, which could reduce the effect on cholesterol concentration. Further long-term studies are necessary to establish this. It is also important to emphasise that our primary aim was to examine whether milk minerals could interfere with the lipid-raising effect of saturated fat, and therefore the diet used in study II was designed to have a high content of fat. The diet contained 50 E% fat. In Denmark, the average fat intake among adults is 33 E% and the average saturated fat intake is 14 E% (40) . In study I, the pigs were given an experimental diet with a fat content of 32 E% (11 E% SFA), whereas the standard diet that they were fed before the study had a fat content of 11 E% fat (3 E% SFA). Furthermore in the animal study, the main source of fat in the diet was not dairy fat but animal fat. However, this indicates that the beneficial effect of milk minerals is not specific to dairy fat and that the addition of milk minerals to other high-fat products may be beneficial, which is in agreement with the findings of previous studies on Ca enrichment (13) . To fully understand the effects of milk minerals on blood lipid profile, larger studies in free-living subjects are necessary.
The findings of the present study indicate that the addition of milk minerals to a diet rich in fat may partly counteract the raising effect of saturated fat on total cholesterol and LDLcholesterol concentrations, without reducing HDL-cholesterol concentration. The effect can partly be explained by an increased excretion of faecal fat, but another yet unidentified mechanism must be involved as well. These findings may contribute to explain why dairy products high in saturated fat and Ca are not associated with an increased risk of CVD.
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